To cite this version: Abstract. 2014 Using a renormalization group method of analysis of series, in which the order of truncation plays the role of a scale parameter, we study accurate Monte Carlo enumerations for SAW with attractive n.n. interaction on the square lattice. The theta point is located and its exponents are determined as 03BDt = 0.570 ± 0.015, 03B3t = 1.10 ± 0.04 and 03A6t = 0.52 ± 0.07. These values are compared with others previously proposed in the literature, and seem to support recent theoretical conjectures.
J. Phys. France 49 (1988) [2] , exact enumerations analysis [3, 4] , or phenomenological renormalization group (RG) calculations on strips [5, 6] , have given rather disperse predictions, which, together with an experimental estimate [7] , are not yet sharp and consistent enough to allow a precise guess on the values of the exponents. As a consequence, it is also difficult to judge about the possible validity of very appealing recent theoretical conjectures concerning the fractal and entropic properties of polymer conformations at the 8 point.
Indeed a non rigorous argument by Coniglio et al. [8] , suggests that the statistics of polymer rings at the theta point in d = 2 could coincide with that of the external perimeter, or hull of a percolation cluster at threshold. This would lead to a value dtheta = 7/4 of the fractal dimension of polymers at the 8 point, the dimension obtained recently on the basis of numerical investigations [9, 10] , conjectures [11] and exact theoretical arguments [12] for the percolation hull. Such value of dtheta has also been obtained for a model of self-avoiding walk on a hexagonal lattice with random forbidden hexagons [13] . For this model with vacancies explicit predictions have been made also for the tricritical entropic and cross-over exponents, yt and Ot, respectively [13] . where A w = ú) -ú) t and 0, t is a crossover exponent [1] .
Another important aspect of the theta point problem, which we investigate in this paper, is the entropic one. If we call CNM the number of N-step self-avoiding walks with M nearest-neighbour attractive interactions, we expect :
for N -oo. Also in this case the y exponent should assume a peculiar tricritical value, Yt, for w = w t. K 1 ( lù ) is the effective connectivity constant of the walk, which for w = 0 (SAW case), has been estimated as = 0.3790 [16] .
The Monte Carlo strategy we used in order to extend (approximately) the exact enumeration results is very simple and efficient. The presence of interaction (w # 0) leads to the necessity of an importance sampling of the polymer configurations. A configuration with N steps and M nearest neighbour attractive interactions should occur with a probability proportional to ewM, the Boltzmann factor appropriate to the configuration itself. We do not achieve this by the introduction for the N-step chain of a markovian dynamics (e.g. a reptation dynamics [17] ) relaxing to the correct canonical equilibrium. We choose instead to generate each configuration dynamically, with a growth process guaranteeing automatically the correct occurrence probability for each configuration.
Imagine a walk growing step by step. The first step is made by choosing at random among the 4 possible bonds connected with the starting point. The N-th step (N &#x3E; 1) can be made by walking along one of the three bonds different from that chosen for the (N -1 )-th step. We however include also the pos- [4, 5] .
Since the sequence of intersection coordinates of the above curves for increasing N is not extrapolable with standard methods [20] The reader will recognize the usual RG postulates in the above assumptions, e.g., in the regularity of the mapping ; in particular our method, in view of the already stressed formal analogy with FSS, is similar to the phenomenological renormalization group widely applied to finite lattice calculations [22] .
In our example application of the above RG strategy gives very satisfactory results. .5)).
The analysis applied to the exact SAW enumeration data with N 27 [16] As we will see in the next section, the low sensibility to fluctuations is also revealed by the rather high localization of the intersections of vN plots with different N on the w axis, when the RG analysis is applied to the 0 point problem.
Indeed, from the above discussion, it is obvious that the method illustrated for the SAW example can be generalized to the case w =A 0, if the appropriate Ci (w ) coefficients are substituted in equation (3.1) . In this case the fixed point of the mapping (3.5) approximates Kc(w ), and, by looking again at the intersections of the various curves for v N, one can estimate wt, vt and Kc ( (w t), along lines similar to those followed in the previous section, as we will discuss below.
In view of the relative difficulty to get very accurate estimates of Ci (w ) by Monte Carlo, one can also adopt a RG strategy which determines wt t and the vt exponent only, and makes use of the Monte Carlo results for RN alone. For the function which can be defined both for w = 0 and w # 0, one expects a singular behaviour So, by using truncated series in (3.8) we can implement renormalization mappings for X, whose (4) A more detailed discussion of the RG method of series analysis and the modalities of its application will be given elsewhere [23] . In figure 2a , we report plots of the average intersection abscissae for three fully independent extensive runs as a function of the maximum N in the various groups considered, to be indicated by N max. figure 2b .
The essential stability of wt t upon variation of Nmax in the range explored, the estimated Aw's and the discrepancies among the independent runs considered, naturally suggest Wt t ~ 0.65 ± 0.03 as an extrapolation of our data. This conclusion is further supported by an analysis of the variance of the various vN with respect to their average as a function of w. For all N max this variance indeed displays a sharp minimum for w = w t.
For the groups of curves considered above one can also plot as a function of Nmax the average VN (see Fig. 2c, d ) computed for w equal to the average intersection abscissa in each group (as reported in Fig. 2a, b) . One For vt t previous analysis of exact enumerations gave vt = 0.535 ± 0.025 [4] , while the phenomenological RG calculations of references [5] and [6] gave v t = 0.55 ± 0.01. Our prediction (4.1) is rather sharp and appears to be well compatible with the experimental result vt = 0.56± 0.01 [7] . Even more important, equation (4.1) supports rather strongly the conjecture by Coniglio et al. [8] , according to which v t should be equal to the reciprocal of the percolation hull fractal dimension. This fractal dimension is known to be equal to 7/4 in d = 2 [12] . vt = 4/7 was also derived by Duplantier and Saleur on the basis of a Coulomb gas treatment for the tricritical point of a SAW on the hexagonal lattice with random forbidden hexagons [13] . [6] . The spread in (4.3) is definitely larger than in the other cases.
The value proposed by Duplantier and Saleur is ot = 3/7 = 0.4286... [13] .
